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Abstract: This study aims to develop a year one STEM Comic for science and mathematics subjects. The 

STEM comic was developed based on the Technology Knowledge, Pedagogy and Content (TPACK) model. 

The development of this comic involves two phases which is development phase and assessment phase. 

However, this article only discusses the development phase of STEM comic. 13 Excellent teachers of science 

and mathematics from the Hulu Langat district were involved in the analysis of syllabus year one science and 

mathematics subjects and the preparation of scripts while the STEM comic illustrator was created by two 

lecturers from the Faculty of Art, Computing and Creative Industry from the Sultan Idris Education 

University. As a result, a STEM comic that contains 10 series for year one science and mathematics subjects 

has been successfully developed. This comic is expected to attract and enhance the achievement of year one 

students in science and mathematics. Implication of this study, STEM comic can be used by teachers as 

science and mathematics teaching aids. 
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INTRODUCTION 

 
 
The term STEM was first introduced in the 

United States in 1990-an originally STEM 

referred to by acronym SMET to represent 

Science, mathematics, engineering and 

technology (Sanders, 2009). In Malaysia, the 

STEM education chronology has actually started 

earlier than we expected. Even though STEM 

education is warmly talked about, in fact 

Malaysia has been working on science and 

technology since the 60's (Figure 1). JKPPT 

(1967) has recommended the projected ratio of 

students in upper secondary level was 2:3 (40:60) 

for the arts compared to the flow of Science and 

techniques from the year 1970. Integrated 

learning encompasses the disciplines of science, 

technology, engineering and math apply real-

world context by linking educational institutions, 

communities and industry to produce talent and 

community based on STEM. Further, the 

development of STEM education in Malaysia is 

clearly significant in development plan for 

education Malaysia (PPPM) 2013-2015 (Ministry 

of education (MOE, 2013). The PPPM has been 

providing innovations in STEM education and is 

divided into three phases.  

The first phase (2013-2015): Strengthen 

the quality of STEM education through the 

strengthening curriculum, testing and teacher 

training, and the use of various learning model 

(blended learning). The second phase (2016-

2020): Interest and awareness in STEM through 
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campaigns and cooperation and the third phase 

(2021-2025): An assessment of the success of the 

initiative in the first two stages and development 

plans the future with new initiatives and 

programs. The cooperation of the Ministry of 

science, technology and innovation with the 

Ministry of education and Ministry of higher 

education, an action plan, called the action plan a 

national STEM 2017-2025 has been developed to 

support the efforts in enabling activities STEM in 

particular in Malaysia. Thus, arguably STEM 

Education has become the main trend in the 

world of global education. Available countries 

developing rapidly, the number of pupils involved 

in STEM education is public and the national 

development policy is also focused on the 

development of STEM to produce talented people 

in the field of STEM. This effort is for the sake of 

the country's economic development in order to 

compete in the international platform. 

                                                                                

LITERATURE REVIEW 

 

Today has become a great discussion on how to 

integrate all four areas of Science, Technology, 

Engineering and Mathematics into education to 

implement STEM education. Many researchers in 

STEM education submitted a different point of 

view. According to a report presented by the 

Hanover Research in 2012, more and more 

supporters of STEM education support the inter-

related nature of all subjects in the STEM and the 

need for implementing inter-disciplinary approach 

rather than assume the subject as a subject "silo" 

or a subject that stands on its own. 

According to Sanders (2009), the 

integration of STEM education includes the 

approach that explores teaching and learning 

between any two or more of the STEM or 

between STEM subjects. In the Sanders report 

(2009) also stated that the implementation of 

integration in four areas of STEM education 

requires close collaboration amongst STEM 

teachers, STEM teachers' commitment and 

support from school administrators with a variety 

of problem-solving methods. 

Integration of STEM is the approach to 

teaching the integration of subjects, and even the 

barriers between the four disciplines have been 

removed (Mazlini et al., 2016). Integrating 

Science, Technology, Engineering and 

Mathematics (STEM) helps students connect 

skills related to the use of skills in real-world 

applications by providing valuable learning 

contexts (Brophy, Klein, Portsmor & Rogers, 

2008). From the study, the researchers report and 

these experts can conclude that implementing 

STEM education teaching must involve the 

integration of subjects in STEM, either two or 

more subjects.  

According to Morrison (2006), science, 

technology, engineering and math (STEM) 

education is often called meta-discipline, 

discipline creation based on integration of 

disciplined knowledge into a whole new 

'knowledge'. This has bridged discipline among 

discrete disciplines now and is considered as an 

entity known as STEM. The subjects in STEM 

are closely related to each other and integration of 

these subjects can help students develop their 

knowledge, concepts and skills. Integration of 

Science, Technology, Engineering and 

Mathematics (STEM) helps students connect 

skills related to real-world applications by 

providing valuable learning contexts (Brophy, 

Klein, Portsmor & Rogers, 2008). 

In STEM's integration study, Lynn, 

Tamara, Carla and Gillian (2016) have identified 

five core features that distinguish STEM's 

education integration. The five features are: (1) 

the content and practice of one or more major 

disciplines in science and mathematics determine 

some of the key learning goals; (2) integration is 

engineering and engineering design of technology 

as context and / or international content 

components to be learned; (3) Engineering 

designs or engineering practices related to 

technology require the use of the concept of 

science and mathematics to justify designs 

created; (4) development of 21st century skills is 

emphasized; (5) teaching context requires solving 

real-world problems or assignments through 

teamwork (Rodger, 2013). 

Integration of STEM education does not 

mean creating a new subject in school. 

Integration of STEM education in the classroom 

is a kind of curriculum integration. The 

integration concept of the curriculum is complex 

and challenging, integration of subjects is more 
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than a matter of just putting different subject 

areas together. The idea of curriculum integration 

comes from educators' awareness that real world 

problems are not divided into disciplines taught 

separately in schools (Czerniak et al., 1999). In 

most cases and case studies, educators across the 

curriculum require certain skills. For example, the 

content knowledge of the subject, pedagogical 

skills and technology and engineering skills. 

Comics or graphic novels also known as 

increasingly attention among educators for use in  

academic and educational fields. According to 

Cleaver (2008), some teachers begin to see 

comics as an educational tool which can 

potentially generate interest students in academic 

subjects. Graphic novels have been used to teach 

various fields such as teaching social issues 

(Tabachnik, 2009), in the class of English for 

ESL students learn English (Boatright 2010), and 

also for the teaching of mathematical science in 

low ranking and the ranking of secondary schools 

(Chipman 2010). 

According to Miller (2005), the use of 

comics is an effective medium in integrating 

various fields to achieve the desired objectives. 

This statement is also supported by Tilley (2008), 

when expressing the use of comics in education is 

a way to increase their student literacy. This is 

because graphic novels offer new values, 

variations, and approaches that have good visual 

effects in attracting young people to a particular 

context, but they are also very useful for use 

across curricula, as well as offering alternatives to 

the use of traditional methods such as text and 

media another mass (Schwarz, 2002). 

In addition to exposing readers to the diversity of 

areas in one script, the use of comics in education 

can also expose readers to new information and 

vocabulary. This can increase the students' 

interest in presenting knowledge in the storyline 

of a comic. The use of comics in learning also 

gives students the opportunity to explore and 

improve their thinking skills in a straightforward 

manner. This is the advantage that pupils will 

acquire when STEM comics science and 

mathematics are used in learning, and it will 

certainly bring a positive impact as stated by 

Gavigan and Kimmel (2013) that the use of 

graphic novels will bring positive changes in the 

lives of students. 

 

 

METHODOLOGY 

 

The methodology of this study is divided into 

two phases. The first phase is the construction of 

STEM Comics while the second phase is the 

testing of the comic. However, the writing of 

this article focuses only on the development 

phase.                                                                                           

 

STEM Comic Construction Phase 

 

The STEM Comic construction phase uses the 

TPACK model as shown in Figure 1 beginning 

with the preparation of knowledge and 

pedagogical content involving 13 outstanding 

Hulu Langat science and mathematics teachers. 

Four topics for science subjects and five topics for 

second-term mathematics are selected from the 

Curriculum and Assessment Standard Document 

(DSKP), Primary School Standard Curriculum 

(KSSR) as shown in Table 1. The constructive 

alignment of the content of knowledge and 

pedagogy between science and mathematics 

subjects is first implemented before the mapping 

of the comic storyline is done. In this comic, there 

are five main characters: Professor Megat Adam 

(Neuro-Gardener Sifoo), Megat Amir (Neuron 

Man), Princess Hanna (Neuron Woman), Megat 

Alif (Neuron Boy) and Princess Sarah (Neuron 

Girl). From technological aspects, the STEM 

Comic illustration is translated in the form of 

comics as a result of the storyline. Illustrators 

consisting of lecturers and UPSI students use 

Adobe Photoshop and Adobe Illustrator software. 

The STEM comic goes through the process of 

revising the appropriate language and graphics 

aspect according to the Ministry of Education 

(MOE) standards.
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Figure 1 Model of Knowledge Technology, Pedagogy and Content (Muhammad Jailani & Siti Raihana, 

2016) 

 

 

 

Table 1: Topic Science and Mathematics Subject 

Science Series Mathematic Series 

Construction of base shape Series 1, 2 

and 3 

Space               Series 1 

Absorption Series 4, 5 

and 6 

Day and month, face of the 

clock     

Series 2 

Land Series 7 and 8 Data management Series 3 

The face of the earth Series 9 Size measure  

Two-dimensional 

Series 4, 5, 6, 7 

Series 9 

 

 

RESULT 

 

The STEM comic has been billed and contains 103 pages. Here is a summary of STEM Comics that has been 

produced. There are 10 series in this comic including a series of introductions. Each one has its own theme. 

The following themes are included for each series: 

Series 1 - Playground 

Series 2 - Happy Birthday Sarah 

Series 3 - Month Committee of science and mathematics 

Series 4 - The Rain Oh Rain 

Series 5 - Sports 

Series 6 - Rotten 

Series 7 - Vegetable Project 

Series 8 - Going back to hometown 

Series 9 - Picnic in Port Dickson 
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 Figure 2 shows the display of several pages in STEM Comics 

 

Front page 

 

page: i 

 

page: ii-v 

 

page: vi 

 

page: vii 

 

 

page: 1 
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page: 2-10 

 

 

page: 11 

 

page: 12-22 

 

page: 23 

 

 

page: 24-34 

 

 

page: 35 
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page: 36-46 

 

 

page: 47 

 

 

page: 48-59 

 

page: 60 

 

page: 61-69 

 

 

page: 70 



 Norazilawati/ Journal of Engineering and Science Research, 3(6) 2019, Pages: 11-20 

18 

 

 

page: 71-83 

 

 

page: 84 

 

 

page: 85-94 

 

page: 95 

 

 

page: 96-103 

 

 

 

Back page 

 

CONCLUSION 
 
In order to ensure that Comic content is in good 

standing, four panel evaluators from various 

sectors such as the curriculum, examination and 

academic management division have been 

involved in providing comments, feedback and 

evaluation response to all developed comics 

series. The result of evaluation of assessors point 

out that comics developed meet the objectives and 

can be implemented very well. The findings of 

assessors also agree that all series of comics 

produced can be implemented and appropriate to 

the target group. This means that all the series and 

themes found in the resulting STEM comic are at 

a good and satisfactory level. It is hoped that this 

STEM Comic can be used as an additional 

reference material for year one students so that it 
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can help increase students' interest and achievement in science and mathematics. 
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